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Plate 1. Sites of capture of the first Latimeria near East London, and subsequent specimens in the 
Comores Archipelago. 


Capture of Living Coelacanths 


The first specimen 


On December 22, 1938 a fishing boat, 
trawling at a depth of about 40 fathoms 
on a bank 3 miles off the mouth of the 
Chalumna River, which is 20 miles south- 
west of East London, South Africa, 
captured an unusual 5-ft long fish. It was 
so vigorous that even after being hauled 
up from a depth of 240 ft amongst a 
catch of sharks it snapped viciously at the 
hand of the captain, and it showed signs 
of life on the hot deck for almost 3 
hours afterward. This remarkable vigour, 
and the creature’s steel-blue colour, 
limb-like fins, and strange aspect so 
struck the captain that he saved the 
specimen. But he little realized that here 
was a fish known to the world of science 
only from fossils. On the boat’s return to 
port, the fishing firm phoned Miss M. 
Courtenay-Latimer, curator of the East 
London Museum, who had secured the 
firm’s assistance in obtaining specimens 
of unusual fishes. 

Although not an ichthyologist she 
recognized that the fish was unusual. She 
had its weight taken; it was 127 pounds. 
Then, despite its size, the fact that it was 
beginning to decompose, and that the 
Christmas holiday was imminent, she 
took the fish to the museum in a taxi. 
She had to persuade the reluctant taxi 
driver to permit the fish in his vehicle. At 
the museum she measured it, then took it 
to a taxidermist for mounting, having no 
container in which to preserve it whole. 

The next day Miss Courtenay-Latimer 
wrote Dr. J. L. B. Smith, an active South 
African ichthyologist, describing the fish 
and attaching a sketch of it. The letter 
arrived late, due to the holidays. Mean- 
while, Miss Courtenay-Latimer, not 
realizing the delay and not having 


received a reply, concluded that Dr. 
Smith did not consider the fish of great 
importance and disposed of the internal 
organs. When Dr. Smith had read her 
letter, he stared puzzled at the sketch. He 
knew of no similar fish from South 
African waters. Then in a flash he re- 
membered the Crossopterygii, an ancient 
group of fossil fishes commonly known as 
lobefins. But it was not until a frustrating 
month had gone by that Dr. Smith, 


‘assailed by doubts, was finally able to 


visit the East London Museum and 
examine the specimen. His intuition had 
been right; it was a coelacanth, one of the 
ancient subclass Crossopterygii. 

Soon the news reached the local press 
and spread around the world. Smith was 
deluged with enquiries, letters, and wires. 
Newsmen and scientists were eager for 
information. Smith then succinctly 
described the fish (Smith 1939) and gave 
it a new scientific name, Latimeria 
chalumnae Smith. The generic name 
Latimeria honoured Miss Courtenay- 
Latimer, who was responsible for saving 
the specimen, and the species name, 
chalumnae, referred to the Chalumna 
River near which the fish was caught. The 
trawlermen, followed by the press, named 
it ‘‘old fourlegs.”’ 

In time the furor in the press 
quietened and Dr. Smith got on with the 
job of a detailed anatomical study (Smith 
1940). This monograph confirmed with 
startling accord many of the views of 
palaeontologists who had studied only 
fossils and also added much new knowl- 
edge of its structure. Unfortunately, due 
to the mode of preservation of the 
specimen, little could be reported of its 
internal anatomy. 

In hopes of securing additional 
specimens Smith launched a campaign. 


Capture of Living Coelacanths 


Leaflets bearing a photograph and 
description of the fish and offering a 
£100 reward for a coelacanth were 
printed in Portuguese, English, and 
French and were distributed along the 
coast and islands of East Africa and 
Madagascar. But it was not until 1952 
that the campaign showed results. On 
December 24 of that year Smith received 
a wire from a schooner captain, Captain 
Hunt, who had secured a 5-ft coelacanth 
in the French-governed Comores 
Archipelago, a group of small islands 
situated between Africa and the north 
end of Madagascar. It was vital to ensure 
the proper preservation of this specimen, 
and therefore needful for Smith to go to 
the Comores. But no regular air line 
service was available; finally Smith, after 
trying all other channels, phoned the 
South African Prime Minister, Dr. D. F. 
Malan. Although aware of the risk that 
the specimen might be misidentified, 
Malan nevertheless appreciated the 
significance of the find and authorized 
Smith's use of a military plane for the 
2,000-mile trip to the Comores to secure 


I et 


the find. The fish was a coelacanth. A 
native had carried the 90-Ib specimen for 
25 miles over mountains from the other 
side of the island to Hunt's vessei. It was 
reported that in the Comores this fish was 
previously known, although seldom 
caught by the natives. In fact it was 
popularly remarked that people had been 
using its rough scales to prepare the inner 
tubes of their bicycles for patching. The 
natives call the fish gombessa djomole. 


The second coelacanth was flown back 
to South Africa. It was different from the 
first specimen in that it lacked the first 
dorsal fin and the central lobe of the tail 
fin. Because of these differences Smith 
named it a new genus and a new species, 
the genus Ma/ania after Prime Minister 
Malan, the species anjouanae for the 
Comoran island of Anjouan near which it 
was caught. It now appears that this was 
an aberrant specimen and did not re- 
present a new form (Millot 1955a). The 
full story about the finding of the first 
coelacanths may be read in J. L. B. 
Smith's book, O/d Fourlegs (see Biblio- 
graphy for various editions). 


Plate 2. The 52-inch, 92-pound specimen of Latimeria chalumnae preserved in the ichthyological 
collection, National Museum of Natural Sciences, Ottawa. 


Subsequent specimens 


The home of the coelacanth had been 
found: the Comores Archipelago. The 
French government began efforts to 
secure additional specimens. The next 
one was caught in September 1953; by 
mid-1955 seven had been caught, and by 
mid-1969 forty-four specimens had been 
collected in the Comores. Specimens have 
been taken only near the islands of 
Grande Comore and Anjouan. A research 
team was set up under the leadership of 
Dr. Jacques Millot and began detailed 
studies on preserved and living material. 
While Drs. J. Millot and J. Anthony have 
authored most of the anatomical studies, 
other specialists have been called in to 
study certain tissues, organs, or aspects of 
physiology. Short preliminary reports on 
the studies are published first, keeping 
scientists up to date. These are followed 
by publication of large, well-written, 
elegantly printed and beautifully illus- 
trated monographs, two of which have 
now appeared (Millot and Anthony 1958; 
Millot and Anthony 1965). 


Importance of the Coelacanth 


Relationships 


There are four major groups or classes of 
living fishes. These are the Amphioxi, 
comprising the lancelets; the Cyclo- 
stomata, which includes the lampreys and 
hagfishes; the Elasmobranchii, which 
includes the sharks, rays, and chimaeras; 
and the Teleostomi or bony fishes, which 
includes most of the ordinary living 
fishes. The Teleostomi are divided into 
three major subclasses: the Crossopterygii 
or lobefins, the Dipneusti or lungfishes, 
and the Actinopterygii or rayfins, which 
includes most of the living fishes from the 
sturgeons, trouts, and perches to the 
angler fishes. 

It is the Subclass Crossopterygii of the 
Class Teleostomi to which the coelacanth 
belongs. There are two subdivisions of the 
Crossopterygii, the Superorder Osteole- 
pides, Known as the rhipidistians, and the 
Superorder Coelacanthi, known as the 
coelacanths. The rhipidistians are the 
fishes that gave rise to the Amphibia—the 
frogs, salamanders, and caecilians—and 
thus eventually to the higher vertebrates, 
including man. The rhipidistians are 
known only from fossils. The coela- 
canths, however, have one known living 
representative, Latimeria chalumnae. 

The position of Latimeria chalumnae 
amongst living vertebrates may be out- 
lined as follows: 


Importance of the Coelacanth 


Pisciform Vertebrates 


Class Amphioxi — lancelets 

Class Cyclostomata — lampreys, etc. 
Class Elasmobranchii — sharks, etc. 
Class Teleostomi — bony fishes 


Subclass Crossopterygii — lobefins 


Superorder Osteolopides 
— rhipidistians’ 


Subclass Dipneusti — lungfishes 
Subclass Actinopterygii — rayfins 


Tetrapod Vertebrates 


Class Amphibia — frogs, etc. 
Class Reptilia — lizards, etc. 
Class Aves — birds 

Class Mammalia — mammals 


I Known only from fossils. 


Superorder Coelacanthi 
— coelacanths 
Order Coelacanthiformes 
Family Latimeriidae 
Latimeria chalumnae: 
— ‘‘old fourlegs,”’ 
the coelacanth 


Fossil record 


The fossil record of the Crossopterygii is 
a long one. It extends from the Lower 
Devonian (400 million years ago) to the 
Upper Cretaceous (65 million years ago). 
Compared with the coelacanths, Prof. 
Millot says, dinosaurs lived only yester- 
day; coelacanths are nearly 200 million 
years more ancient than the first 
dinosaurs. Fossil coelacanths are known 
from all continents (except Antarctica) 
and from the island of Madagascar. 

The rhipidistians appeared first in the 
fossil record. After having given rise to 
the amphibians they disappeared 
relatively early—in the Lower Permian. 
The coelacanths, which appeared slightly 
later than the rhipidistians and evolved 
from them, were long lived and are 
known as fossils until the Upper 
Cretaceous. During their first 30 million 
years they evolved rapidly; following this 
they changed little, so that Latimeria is 
not greatly different from coelacanths of 
the Mississippian (Schaeffer 19526). Early 
coelacanths were mainly inhabitants of 
fresh water; later, marine forms were 
frequent. 

At the end of the Cretaceous period 
coelacanths disappeared from the fossil 
record. From rocks of that time to those 
of the present, representing a period of 
about 65 million years, no coelacanths 
are known. It was this, coupled with the 
absence of living forms, which gave rise to 
the belief that coelacanths were extinct. 
Despite this blank in the fossil record we 
now know that they must have been 
present during this period. 


Significance 


Latimeria chalumnae is very important to 
scientists because it is the closest living 
relative of forms that gave rise to the 
higher vertebrates. It is also the only 
living member of the lobefins or Subclass 
Crossopterygii. From a study of 
Latimeria scientists may understand 
much more about the poorly preserved 
soft anatomy hitherto little known in 
fossil lobefins. As J. L. B. Smith has said, 
coelacanths are incomparable ‘machines 
for reading time backwards.” It has also 
provided palaeontologists with a valuable 
check on palaeontological interpretation. 
The interpretation of fossil coelacanths 
has proved to be surprisingly accurate, 
despite the meagre remains on which they 
are often based. Lastly, it provides a 
warning to scientists never to be too 
dogmatic. 


It should be remarked that Latimeria 
is not a missing link; it is not directly 
ancestral to terrestrial vertebrates. Rather 
it is a fairly close relative of those an- 
cestral forms, the rhipidistians. As such it 
might be called a ‘‘side branch” or a “‘side 
link’’ of the ancestral form. 
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Structure 


General features 


At first glance, a coelacanth looks like a 
rather robust mullet. But only slightly 
closer inspection shows features dis- 
tinguishing it from mullets and all other 
living fishes. These and other features are 
described below in a general account of 
some of the more interesting anatomical 
characteristics. 

Latimeria, when alive, is a sombre 
grey-blue, with light, almost white spots 
placed irregularly along the sides of the 
head and body. The blue approaches that 
of a steel watch spring. Some specimens 
show a violet blue iridescence on a brown 
background. The eyes of a living fish were 
reported to be luminescent. But perhaps 
rather they are highly reflective, giving 
the illusion of light production, as do the 
eyes of many species that habitually live 
under low light intensities. 

The length of captured specimens 
varies from 40 to 70 in., the weight from 
30 to 176 lbs. 


Head 


The head, eyes, and jaws are of moderate 
size. On the lower side of the head 
between the jaws are a pair of large bony 
plates called gulars (see Plate 5). These are 
found only in the more primitive bony 
fishes. Sharp conical teeth adorn not only 
the jaws, palate, and tongue, but also the 
inner side of the gill arches, equipping the 
fish for a predatory existence. A 
maxillary, a bone of the upper jaw found 
in most bony fishes, is lacking. On each 
side of the snout is a pair of nostrils. The 
tube-like anterior nostrils are located on 
the upper lip, a feature not unusual in 
bottom fishes. In Latimeria, unlike some 
rhipidistians, internal nares do not 
connect the nostrils with the mouth. 


Also in the snout is a rostral organ, an 
organ whose function, though probably 
sensory, is as yet unknown. The rostral 
Organ consists of a central cavity opening 
to the surface through three mucus-filled 
tubes on each side of the snout. The 
organ is richly innervated by branches of 
the superficial ophthalmic nerve. This 
organ may be comparable although not 
necessarily homologous, it is here sug- 
gested, to the ampullae of Lorenzini, 
jelly-filled canals in the snouts of sharks. 
The ampullae of Lorenzini have been 
variously suggested to sense electric 
Currents, temperature or pressure. 
Further research is needed to decipher 
the function of the rostral organ, but 
because of structural similarities to 
electro-receptors in other fishes the 
author would like to suggest that its 
function is to detect electrical currents of 
biological origin. 

There are five gill arches, but the last is 
considerably reduced and does not bear a 
gill. A well-developed false-gill or pseudo- 
branch is present under the gill cover. A 
remnant of a spiracle is present in the 
form of a blind internal pocket. But it 
does not open to the surface as it does in 
the elasmobranchs, sturgeons, paddle- 
fishes, and bichirs. 

As in the fossil rhipidistians, but 
unlike other fishes, the cranium is divided 
into two units. The front (ethmo- 
sphenoid) and back (otico-occipital) parts 
meet behind the eye and are joined by 
fibrous tissue, ligaments, and muscles. 
These permit only limited movement, 
through an angle of about 15 degrees 
(Thompson 1966). This joint has been 
suggested to function as a shock absorber, 
cushioning the brain from the snap of the 
powerful jaws, although this seems 
unlikely. Raising the front part of the 
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Plate 3. The Upper Devonian fossil rhipidistian Eusthenopteron foordi from the Gaspé Peninsula. 
The lobe-like pectoral and pelvic fin bases and tri-lobed tail fin of this ancient fossil resemble those 


of Latimeria chalumnae. 


Plate 4. External anatomy of Latimeria chalumnae. 
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Structure 


skull, because of its leverage on the lower 
jaws, throws the lower jaws forward. This 
may assist in catching prey. In the an- 
cestral forms raising the snout may have 
been an advantage in taking in air. The 
brain lies in the posterior part of the 
skull. The brain is rather small, its weight 
being less than 3 grams, the length being 
less than 2% inches, and its volume filling 
less than 1 per cent of the cranial cavity 
in a specimen of 88 pounds (Millot and 
Anthony 1956). 


Body 


The body is sturdy, being both thick and 
deep for its length. Large ovoid scales, 
which may exceed 1 inch in length, cover 
the body, becoming smaller posteriorly 
on the body and on the bases of the fins. 
The exposed part of the scale is decorated 
by small ridges or tubercles, giving the 
body a rasp-like roughness. A lateral line 
canal, which detects vibrations in the 
water, runs along the side of the body. 
Anteriorly the lateral line is high; 
posteriorly it runs out to the basal tip of 
the central lobe of the tail fin. 

The fins, save for the first dorsal and 
the caudal fins, bear about 30 rays on 
thick muscular lobe-like bases. The 
coelacanth’s paired fins in this respect 
resemble those of the lungfishes and 
differ from those of the rayfins. It was 
these muscular lobe-like fin bases in the 
paired fins of the rhipidistians which gave 
rise to the limbs of the tetrapod 
vertebrates. The tail fin too is unusual. 
Rounded in outline, it bears a small 
central lobe like a small extra finlet 
inserted between the upper and lower 
halves of the main tail fin. This tri-lobed 
tail is characteristic of the coelacanths 
and some rhipidistians. The first dorsal 
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skull, because of its leverage on the lower 
jaws, throws the lower jaws forward. This 
may assist in catching prey. In the an- 
cestral forms raising the snout may have 
been an advantage in taking in air. The 
brain lies in the posterior part of the 
skull. The brain is rather small, its weight 
being less than 3 grams, the length being 
less than 2% inches, and its volume filling 
less than 1 per cent of the cranial cavity 
in a specimen of 88 pounds (Millot and 
Anthony 1956). 


Body 


The body is sturdy, being both thick and 
deep for its length. Large ovoid scales, 
which may exceed 1 inch in length, cover 
the body, becoming smaller posteriorly 
on the body and on the bases of the fins. 
The exposed part of the scale is decorated 
by small ridges or tubercles, giving the 
body a rasp-like roughness. A lateral line 
canal, which detects vibrations in the 
water, runs along the side of the body. 
Anteriorly the lateral line is high; 
posteriorly it runs out to the basal tip of 
the central lobe of the tail fin. 

The fins, save for the first dorsal and 
the caudal fins, bear about 30 rays on 
thick muscular lobe-like bases. The 
coelacanth’s paired fins in this respect 
resemble those of the lungfishes and 
differ from those of the rayfins. It was 
these muscular lobe-like fin bases in the 
Paired fins of the rhipidistians which gave 
rise to the limbs of the tetrapod 
vertebrates. The tail fin too is unusual. 
Rounded in outline, it bears a small 
central lobe like a small extra finlet 
inserted between the upper and lower 
halves of the main tail fin. This tri-lobed 
tail is characteristic of the coelacanths 
and some rhipidistians. The first dorsal 
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Plate 5. Head, from side and below. The pair of large bony gular plates on the underside of the head | 
are a primitive feature. 


fin lacks a lobed base, emerging directly 
from the body. Its rays are rigid com- 
pared with those of the lobed fins. The 
lobed pectoral fins, those just behind the 
gill covers, are very mobile, being capable 
of movement forward or back, up or 
down. 

The backbone of the coelacanth 
differs from that of more advanced bony 
fishes. The vertebrae are represented only 
by small bones above and below the 
notochord, a flexible rod-like structure 
that runs from under the hind end of the 
braincase to, the tail. Ribs are completely 
absent, although present in some fossil 
coelacanths. 

The digestive system is notable for its 
spiral valve, a coiled structure in the 
intestine. This presents a considerable 
area for absorption of nutrients without 
increasing the length of the intestine. 
Spiral valves are found only in the more 
primitive fishes. A rectal gland, an out- 
pocketing of the gut, is found near the 
end of the intestine. Rectal glands are 
otherwise known only in the Elas- 
mobranchii where they are believed to 
secrete excess salt from the body. 

In rhipidistians and possibly some 
coelacanths lungs were present. In 
Latimeria this ‘lung,’ lying below the 
digestive tract, contains no gases, is 
greatly reduced, and is surrounded by 
fatty tissue. The organ has evidently 
degenerated, being no longer functional 
as a respiratory organ in the deeper 
well-oxygenated waters of the sea. The 
other function of the air-filled lung, that 
of buoyancy, is perhaps replaced through 
deposition in the “‘lung’”’ of fat lighter than 


oes ; Plate 6. Pectoral fin, showing its mobile, 
water. The oil in the skin and flesh may muscular, lobed base. 


also add to this buoyant effect. 
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The blood is unusual in that it con- the saltier external medium. Probably this 
tains significant amounts of urea, a feature is an independent development by 
nitrogen-containing compound. This the marine coelacanths and is not an 
condition is otherwise known amongst inheritance from a common ancestor with 
vertebrates only in the Elasmobranchii, the elasmobranchs. 


the aestivating African lungfish 
(Protopterus aethiopicus), and the crab- 
eating frog (Rana cancrivora). The urea 
doubtless helps maintain a water balance 
in the body. Without the urea water 
would tend to flow out of the body to 


Plate 7. Photograph of a scale of the living Latimeria (left) and drawing of a 400-million-year-old 
Devonian rhipidistian, Hop/optychius (right). Note their similarity. Both have tubercules which 
make them rough. Photo by T. A. Willock, drawing by C. H. Douglas. 
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Distribution 


The first specimen of Latimeria was 
caught off the mouth of the Chalumna 
River, in southeastern South Africa. That 
specimen now appears to have been a 
stray. All subsequent specimens have 
been caught in the Comores Archipelago, 
a group of small islands midway between 
the north end of Madagascar and the 
central east coast of Africa. In the 
archipelago, specimens have been taken 
only in the waters off the islands of 
Anjouan and Grande Comore. 

Most Comoran specimens have been 
taken in the sea in depths between 260 
and 300 metres—that is between 853 
and 984 feet—(personal communication 
Professor Millot). These are waters of 
moderate depths where some sunlight still 
penetrates, not, as often reported, in the 
deep sea (i.e. depths of 1,000 metres or 
about 3,000 feet or more). A few have 
been taken in shallower waters. The 
Comoran specimens were taken within 
one mile of the island shores. Hand 
fishing from canoes imposes limits on 
fishing depths and it may be that 
coelacanths penetrate deeper than this. 
But, as J. L. B. Smith has pointed out, 
the structure and coloration of Latimeria 
are not those of a deepsea fish, and it is 
unlikely that it does penetrate to 
significantly greater depths. 

All specimens have been caught near 
or on the bottom. Temperatures near the 
bottom in this area are about 54°F, while 
at the surface they are about 79°F. The 
coelacanth inhabits rugged rocky bottom 
where it is not easily caught by nets. 


Food and growth 


As attested by its pointed teeth and 
strong jaws, Latimeria is predatory. It 
feeds on fishes (the lantern fish, Diaphus 
metopoclampus) up to 8 inches in length 
and on cuttlefish, swallowing them 
whole. One specimen had a single green 
leaf in its stomach but this may have been 
swallowed during its struggles after 
capture. From an examination of its 
scales Smith (1940) estimated the age of 
the first soecimen to be between 20 and 
25 years. 


Reproduction 


Much remains to be learned about repro- 
duction in Latimeria. However it is now 
known that Latimeria is not a live-bearer, 
although there is slender evidence sug- 
gesting that a certain fossil coelacanth 
was a live-bearer. Males and females are 
ripe in the months of December and 
January. The eggs are large, over 274 
inches, a diameter which exceeds that of 
any other known bony fish. The eggs are 
probably shed into the water and ferti- 
lized externally (Millot and Anthony 
1960). 
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Fishery 


The gombessa djomole, as the islanders 
call it, is caught from small outrigger 
canoes. Fishing takes place at night using 
cotton handlines of 250 metres or more 
in length. To these lines are attached steel 
leaders and hooks baited with 6-inch 
pieces of a gempylid fish called roudi 
(Promethichthys prometheus). A 2-pound 
rock is fastened near the end of the line. 
The line is lowered to the bottom, then 
raised up 25 or 30 feet and the rock is 
released. The line is then fished while the 
canoe slowly drifts. 

Forty-four coelacanths have been 
caught in the Comores Archipelago from 
the end of 1952 to mid-1969. One to 8 
have been caught per year, with an 
average of 2.7 a year. In the Comores 
there are about 300 fishermen fishing in 
the deeper waters, up to 7 months a year 
(October to April). This would indicate a 
low return for a relatively high fishing 
intensity. 

If one assumed that the bait used was 
moderately attractive and that the normal 
habitat of Latimeria was being fished, one 
might deduce that the populations were 
not very large. It would be very 
regrettable if this species was to become 
extinct. Perhaps the authorities might 
consider setting aside an area as a refuge 
to ensure the preservation of this unique 
species. 
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